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Introduction

* An inflationary background generates particles: Gravitational particle
production (GPP)

* Proca can be populated via GPP with minimal isocurvature?

o i ~ Jr2
11(1_r>r(1) Py~ k

* Light scalars populated via GPP have flat spectrum
* Higgsed U(1)’s with “light” Higgs cannot be fully populated via GPP
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Model

1 2
LD —ZFWFW + ‘D#CI>| — V(|®|?) + portals,

with (®) = f, ® = % (f + o) exp(ill/f)

e Invariantunder 4 - —A, ® — T
e Stabilizes A and prevents kinetic mixing
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Basic curvaton scenario

* Immediately after inflation, 2 compi: radiation bath + misaligned condensate
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Basic curvaton scenario (cont.)

* Curvaton decay defines second reheating of radiation bath
Tp ~ \/FGMpl

e Curvaton also sets the curvature perturbations
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DM relic abundance

* Since we assume curvaton domination, relevant parameters:

Po| p—_ DM My, M,
S ITp FSM + FDM
* From number conservation,
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* With two sources of curvature perturbation
¢ = (1 — fa)(I + fO'(O'

* Once the curvaton starts oscillating, it is matter-like
Po _ 3 39

fo = 1 — —
4p, +3p, 4+3
py+§py+pa Py Po Q

* If the curvaton dominates the energy density at decay, (Q = LN 1),
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|lsocurvature bounds (cont.)

* Since DM is primarily produced via curvaton decay: (py = (,

) ) 31T 1)
cS‘DM — 3((DM R () ~ 3((0 _fO'(O') — 3(1 _fa)(a — f

* For isocurvature fully correlated with adiabatic perturbations
=—5< 0.03
¢ 9
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* Consider a Higgs portal:
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Summary

* Higgsed U(1)’s with “light” Higgs cannot be populated via GPP
without large isocurvatures

* By identifying the Higgs mode as a curvaton, dark sector can still be
populated
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